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ABSTRACT

This research examined 230 reports in NASA’s Aviation Safety Reporting System’s (ASRS) database to develo

a better understanding of factors that can affect flight crew performance when crew are faced with inflight aircr
malfunctions. Each report was placed into one of two categories, based on severity of the malfunction. Report
analysis was then conducted to extract information regarding crew procedural issues, crew communications and
situational awareness. A comparison of these crew factors across malfunction type was then performed. This
comparison revealed a significant difference in ways that crews dealt with serious malfunctions compared to less
serious malfunctions. The authors offer recommendations toward improving crew performance when faced with
inflight aircraft malfunctions.

INTRODUCTION

Research from a major aircraft manufacturer states that a large number of aircraft accidents attributed to human
error begin with an aircraft malfunction. (Wiegers and Rosman, 1986) Several of these accidents have been caused
by the flight crew's fixation on the aircraft malfunction, which resulted in their overall loss of situational awareness.
Exam&les include the December 1972 Eastern Air Lines L1011 crash in the Florida Everglades, and the December
1978 United Air Lines DC8 accident in Portland, Oregon. Both of these accidents are now well known cases, and
are frequently cited in Crew Resource Management (CRM) classes worldwide.

The NASA Aviation Safety Reporting System (ASRS) database contains thousands of reports that cite aircraft
malfunctions. This large number of related incident reports creates fertile ground for exploration of flight crew
performance during aircraft malfunctions.

OBJECTIVE AND SCOPE

The objectives of this research study were twofold: to develop a better understanding of factors - both positive
and negative - that can affect crew performance when faced with inflight aircraft malfunctions, and to offer
recommendations designed to improve crew performance during these conditions.

In order for an ASRS report to be included in the study set, it must have involved a crew size of at least two
pilots (including instructional flights) and involved the actual or perceived inflight malfunction of a major aircraft
system or subsystem. Further it was stipulated that the mechanical malfunction must have created a relatively
prolonged period of demand on aircrew communications, attention and procedures after the mechanical malfunction
was discovered by the crew. This was to eliminate those situations that were immediately resolved by flight crew
“reflex action” such as a runaway stabilizer malfunction, or an autopilot “hardover.”

APPROACH
Data

Our data set consisted of 230 ASRS reports that were submitted to ASRS between May 1986 and August 1994.
The rescarchers were well aware that ASRS data, including those in this study, may reflect reporting biases.
Chappell (1994) notes that reporters’ incident descriptions are influenced by fheir individual motivations for
reporting, and that reports often give only one perspective of the event which is not balanced by additional
investigations or verification. Not withstanding these caveats, Chappell states, “If large numbers of reports on a
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